Technical advances have enabled non-invasive repetitive blood pressure (BP) determinations over 24 hours in subjects performing their normal activities. Twenty-four hour ambulatory BP monitoring (ABPM) has been introduced as a valuable method for the evaluation and monitoring of arterial hypertension. It is helpful to diagnose 'white coat' as well as nocturnal hypertension. Approval of new antihypertensive agents will require ABPM data.
However, despite the major advantage of intermittent recording of multiple BP readings during the day and night compared to casual measurements, new questions as to the interpretation of ABPM data have to be resolved before the method can be accepted as a reliable procedure. The devices available have to be critically validated for accuracy and performance. 1 Reference values obtained in representative normal control populations [2] [3] [4] are needed as well as standards in the data analysis. 5 Normative ABPM data are available for large groups of adults, mainly middle-aged and older subjects, but also for children and adolescents. 4 Lambrechtsen and coworkers 6 added additional reference values by measuring ambulatory BP in an unselected group of 19 to 21-year-old subjects of the Odense Study (an 11-year follow-up epidemiological study of 1369 children from Odense, Denmark). Out of this population 275 females and 295 males agreed to participate in the ABPM study.
The results of the Danish study are not surprising but helpful in closing a gap between adolescents and adults. As with other normative BP studies the reference group might contain some hypertensive and adipose individuals (upper range: BP 150-158/98-110 mm Hg, body mass index: 38 kg/m 2 ). Ideally it would be necessary to eliminate the hypertensive individuals from the reference sample. But what criteria should we use to define hypertensives? A sinCorrespondence: Prof Dr Wolfgang Rascher, Klinik fü r Kinder und Jugendliche, Loschgestr. 15, D-91054 Erlangen, Germany gle clinical or casual reading is insufficient. The upper limit of normal will definitely be influenced by the definition of hypertension. Should we define hypertension before we define normotension? This is difficult to achieve.
ABPM is definitely a better estimate of true BP than casual clinic measurement. However, ABPM does not give a clearer separation between normal and elevated BP. Therefore we are still left with a discussion of normal and upper normal range of ambulatory BP. Upper normal daytime ambulatory BP appears to correspond to a given level of clinic BP such as 140/90 mm Hg in adults.
The results of the study of Lambrechtsen and coworkers 6 outline a problem in the definition of normal ambulatory BP during maturation. Compared to published reference values of children and adolescents 4 the Danish group reported a tendency to higher systolic BPs in both sexes and a lower diastolic BP in young female adults. The 95th percentile (upper normal) of daytime ambulatory BP was 149/85 mm Hg in male and 137/80 mm Hg in female Danes. Adolescence with a body height of 180 cm 4 had a daytime 95th percentile of 137/85 mm Hg (boys) and 131/84 mm Hg (girls), respectively. It has to be mentioned that BP was measured by the auscultatory method in the study of Lambrechtsen and coworkers 6 and an oscillometric device was used in the paediatric study. 4 BP rises with maturation. 7 Since body height is a better correlate of maturation than age BP should be related to height in the paediatric age group. However, compared to reference values obtained from epidemiological studies by casual BP measurement 7 mean systolic daytime ambulatory BP rose during maturation only moderately by height (120 to 180 cm), from 112 to 124 mm Hg in boys and from 111 to 120 mm Hg in girls. But mean diastolic daytime BP was 72-74 mm Hg irrespective of height or sex. 4 Thus, small children had systolic as well as diastolic daytime ambulatory BP means significantly above normal casual BP at rest, whereas the effect was less pronounced in taller adolescents. 4 There was no gender difference for diastolic BP, whereas Lambrechsen and coworkers 6 found a large gender difference particularly during the night-time (⌬ 14/10 mm Hg).
The reason for these discrepancies cannot be explained on a biological basis (eg, higher level of physical activity throughout the day in younger children). Particularly the lack of rise in diastolic BP during maturation and lack of a gender difference in diastolic BP 4 do not correspond to the findings of Lambrechtsen and coworkers. 6 They do not correspond to casual measurements in a variety of epidemiological studies. 7 Methodological differences (eg, algorithm constructed for adults) might explain this phenomenon. The BP recorder used by Lambrechtsen and coworkers 6 worked by the auscultatory method whereas often, and particularly in children, devices are used with the oscillometric method. 4 Since both auscultatory and oscillometric devices use an algorithm to estimate the BP differences in the algorithm chosen may influence measured BP level. To resolve this problem companies should explain their algorithms or construct separate algorithms for devices used in children. So far we are left with biologically inappropriate diastolic ambulatory BPs in children.
BP is definitely lower during sleep than in the awake state. Dipping, eg, the difference between mean awake and mean sleep BP has been used to define nocturnal hypertension, which is often present in patients with renal or other forms of secondary hypertension. Various attempts have been made to address this issue. Lambrechtsen and coworkers 6 recorded true bedtime periods. They found similar mean night-time BP values in individual bedtime reports compared to an arbitrarily defined night-time between 24.00 to 06.00 hours (106/60 vs 107/60 mm Hg). Also daytime BP was similar in fixed (09.00 to 23.00 hours) and recorded daytime periods (124/70 vs 124/71 mm Hg). However, it is not reliable to calculate arbitrarily too long night-time periods. 8 In the paediatric reference study 4 a fixed bedtime was also used to calculate dipping.
In the future we need longitudinal ambulatory BP studies during maturation to resolve the problems and to relate ambulatory BP to the risk of cardiovascular morbidity.
